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(54) METHOD FOR MANUFACTURING MULTI-LAYER GLASS/CERAMIC SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a glass/ceramic substrate to 
contract only in the thickness direction during sintering, while 
preventing contraction in the plane direction by mounting green sheets 
on both surfaces of a pre-sintering multi-layer glass/ ceramic substrate 
for forming a laminate and then sintering it. 
SOLUTION: A multi-layer glass/ceramic substrate green laminate 
comprising on its both surfaces a green sheet 1 comprising a 
composition containing at least one kind of quartz, cristobalite and 
tridymite or a composition containing a sintering assisting agent, or a 
green sheets 1 comprising a composition containing a tridymite which 
is sintered at a sintering temperature of a multi- layer glass/ceramic 
substrate material and an oxide which is not sintered in the sintering 
process, is sintered. By removing the compositions on both surfaces, 
a multi-layer glass/ceramic substrate is obtained. Thus, the change in 

sizes between before sintering and after sintering are canceled out, so that a substrate without contraction 
in the plane direction is obtained. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



^rfSffi^ Carr K S Sem j: COnduCt0r LSI > a chi P> etc ' ^ elates to the manufacture 
[0002] multlla yer glass ceramic substrate for carrying out mutual wiring of them. 

SS^n^f 6 In u reCent yeafS ' Sma11 md "g^ight-ization are desired also for the wiring substrate 

with which small and ightweight-ization are progressing and Semi-conductor LSI, a chip etc mount mese hfeh 
density wiring demanded obtains the multilayered ceramic substrate which arranged the teto^Z^^ the 

S" having " in addition - and in today ' s " cs ^ * i st ot^tfby 1 ^ 

JnnH 3 L the COndl ! Ct0r as m electrode material u «ed for a multilayered ceramic substrate - generally constituents are a 
conductive metal, an inorganic oxide, and a paste-like constituent with which glass powde? is dSuted in R omanic 
medium. As a conductor material, electric resistance is low and the gold which can be safe lo fTCf^Z ^ 
can be used and can manufacture it easily, silver, copper, and palladium are useS The l^-top«^S^ 

^A^vJ3 toped as 318 m " a ceramic ing * dient which can 8 

hri!ii 8 , S C u ramiC SUbStrate Pr ° duces the con t™*ion accompanying sintering in a baking process 

cnntr^ri 8 perCenta ^ n<i COntraction direction cha nge with the inorganic material for JrtrJte^K^L 
rteriaktn h ^ ^ preSenMion l a f^-particles lot, a circuit pattern, an internal dJeiX^ 
matenals to build in. This is set to production of a multilayer glass ceramic substrate, and has produced SpSS^f 

Sl°tl^r°" 8h Sh t k ™ 8 P er , c T a8e ° f a Substrate must be first counted backward and made in the first place in 
case the screen version for internal electrode printing is produced in the first place, the Aiuid^v^^ar 
substrate will change on condition that the above. For this reason, the screen version ^SSS2e 

becomes difficult to mount components in a substrate front face ' 
[0007] The multilayer glass ceramic substrate produced by the third with the green sheet laminated 1™™ mi *h n A 

mnnsi r f bgen ^ fwlure ° f multilayer « Iass ceramic substr *e production 8 ^ 



• ^ovetXXtemf" ^ """^ *■ direc,i °» ° f • <>«««*• does no. take p.ace, and can solve the 
[0010] 

H (S) t0 ^ l° 1V ? d ^ 1116 1 ? Ven ?° n] A,th0Ugh 46 substrate ™* which contraction of the direction of a flat 
surface does not take place is produced by the above approaches, a problem is in the point of the removdof a^i 
morgamc composition winch carried out the laminating to both sides or one side of 1 1 JtL^SS ^latiL glass 
ceramic ayered product at this approach. In said JP,7-46520,B, more than a kind is used for the non-sinS inorLic 
composition at least among an alumina, a zirconium dioxide, alumimium nitride, boron nitridTtrmuu te anS the 
magnesium ox.de. These are stuck to the substrate front face after baking, and must be ^ov^S^c 

^Id ! '. re T ,n8 Wlth 3 bniSh ° nC by ° ne tak6S time and effort ^ ™ ch ' In ^d JP,5-102666 A mo7e than a kind 
B eO an HRN Th " which is not Entered [ this ] among aluminum 203, and MgO Zr02 Ti02 

BeO and BN. These are stuck to the substrate front face after baking, and in order to remove thev musfoerform 
ultrasonic cleaning. However, when all non-sintered inorganic compositions are di^ to^S2SSTtime 

ta u n md U T 11 inCreaSC by ° ne Ste P from a P^cess usual also in ilTZSSS 
tin technical problem, it replaces with said inorganic composition in JP,5-327218A and at the SgtoiS^ 

lc?r t Cer * m > C u Ub Tu mg u edient ' aft6r Cariying 0Ut the ,aminatin 8 of th * ^ss which ciyrtSS does noUale 
place but is crystallized above the crystallization termination temperature of the glass in a glass ceramic slstrate 

hidicated A° H ^f manufacture a PP™ch * ■ multilayered Lamic substra ^SSfihi. is 

^^t^^SS^ r° Val °[ the lam r Cd mat6rial for traction oft direction of a 

^^it^^^ to perform ultrasonic cleanmg. However, by this approach, since fine particles were only 

STs stiH a n^ S^t ^Z frit * *" ^ ^ ' m ^ P ° M ° f r6m ° val of ' aminated 

mere is still a problem. Since it must furthermore heat-treat at an elevated temperature further after bakine of a alass 

ceramic problems, like an opening is made between an electrode and a substrate arise § § 

[001 1] In consideration of the technical problem of such a conventional manufacture approach this invention has few 

[0012] 

WOmm TlfZ ^ ^° blem] SU ? a , P u Urp ° Se iS attained by 11118 inventioD of following the (1) - (9) 
Inn 11 i nf a PP'oach of the multilayer glass ceramic substrate characterized by being the manufacture 

I! ntelr r T ^ that the conductor or the conductor, and the clSZl^Zmcd^ 

Ae ntenor carrying the green sheet which consists of a quartz, a cristobalite, and a constituent of Smke Zt 

S3£S£ £T m b ° th ° f ^ 8,aSS C6ramiC Sub — before bakfnf^ 

[0014] (2) The manufacture approach of the multilayer glass ceramic substrate of (1) that the green sheet carried in 

nXSSS The I"" ? 8laSS TT SUbStrate " charact -zed by containing sintering add ' ^ " 

[0016] (4) The manufacture approach of a multilayer glass ceramic substrate given in (3) said whose sinterW »»a i* 

Z^Xy^tS^ 8,255 *"» ® * "** Si -Hng acid is 

Edftl?™^ man f actu J re °ach of a multilayer glass ceramic substrate that the conductor or the conductor 

° f ^ *» of (1) - (7) charactenzed by removing a 

[0021] (9) The manufacture approach of a multilayer glass ceramic substrate given in (1) - (S) charactered hv 
calcinating by pressurizing said green sheet layered product at the time of baking * ' W charactenzed by 



10022] 



S2S^t < ^ 1he ti ° n] ^ ^ ShCet With Which this invention consists of a quartz a cristobalite and a 

2£2 X ^r^ COnt T S 3 ^ ^ ^ ° r ^ 8reen Sheet Which Consists of said 'oo^SoSlig 
sintenng acid, Or the multilayer glass ceramic substrate Green layered product which has the oreen 

consists of a constituent containing the tridymite sintered with the \hJi^^^T^S^^m 

6^SJ ° X1 u e iS n0t SintGred in a baki "g P roce * s to bo * sides h^ZB^^^ 

1S^^^^£^ *" ~» * contraction of the 

K°cf k I r. thlS T enti0n> thC manufacture a PP r Pach in the case of using the green sheet which consists of a cuartz a 
S?55 n e 'u and " COn f tltUent ° f tridymite * at contains a a t ^ast is explained Q ' 3 

K ? ? T !» et WhiGh a , dded 311(1 Pr ° duced ±e 0T ^ k binder > 1116 Plasticizer, etc into the glass ceramic 
ingredient, an electrode pattern is formed with a conductive paste consumer*, and a multilayer^ glas s S^S^d 

SLVSSl fZ a ^r° Ve f Said C< ; nStltUent Which Carried 0Ut the ,aminatin 8 1° both sides by 
Sing ] blayer glaSS Ceram ' C layered P roduct > even if U does not perforin ultrasonic 



^^^S£^ l6aSt f 1 ^ Simered by adding m metaI compound - such a com P°-° 

S^dteSiwe ^ ' P ° taSS1Um Caib0nate ' " S ° dium Carb ° nate ' Uthium OX * de > Potassium oxide, 

[?nt 3 ,?L Ne ^ b l °? cimtiB Z *e multilayer glass ceramic substrate Green layered product which has the tridymite 
co^nZ t n P h r T SS ° f 3 mUM * yeT glaSS CCramic md * e S reen sheet W ^ch consists of a constituent 
,nv^tZ 8 5 Ch , 1S U ?? red m 1116 baking pr0CesS 0f a mu,tila y er 8 lass ™^ to both sides in this 

uh^i with Tr ng f doubIe t d u ed J constituent after th * «PWns how to obtain the multilayer glass ceramic 
S£f£5 ^ contraction of the direction of a flat surface does not take place 

1 hiL " y T Can k C + hang f various sin tering temperature by selection of a presentation. Stress produces tridymite on 
S ■ "7 ^ 3 SU f Strate by Smtenng - However ' the coefficient rf expansion of tridymite is la^ge and a 

Sifflit . I T' eXPanS, ° n 7 CheS [ dCgree C ] in 40 PP m /de P ending on temperature. For this r as7n there is a 
differential thermal expansion with a glass ceramic ingredient (about 3-10 p P m/(degree Q) too much and it may peel 
before sintering. In order to prevent this, the oxide which is not sintered with the burning temperature oTaSyer 
glass ceramic substrate ingredient is added, and a coefficient of thermal expansion is adjusted ark I i i mzTtovJ 
automatically in the state of a sheet after sintering. Thereby, even if it doesnot perfoJultra^ 
from a glass ceramic layered product becomes easy. In addition, the situation of baking in this case isTonlderXhat 
the same phenomenon as the case where what added sintering acid is used for a quartz a cristobalite Z me 
constituent of tridymite that contains a kind at least has occurred. In addition, the tridymite s ntre Un fce baling 

fo r 03 C 21Mn a C6rami ^ S Pr °K dUCil ; le b y a ^ing an alkali metal 'compound to a quS?* 8 

[0032] Moreover, although not limited especially as oxide which is not sintered in the baking process of a glass 

^ ,C T S h UbStrate ' I qUart f'. a / USed « uartz > ™ ^"a, a mullite, a zirconia, etc. are used prefaawT 8 

least O^e^^^^t ^ ^ * ^ * ° f tridymite that contains a kind at 

least ur the green sheet which consists of said constituent containing sintering acid, At or the time of baking of the 
multilayer glass ceramic substrate Green layered product which it has to both rides, the greeTshTet which insists of a 
constituent containing the tridymite sintered with the burning temperature of a multilayer glas TceraTc suZT 
ngredient, and the oxide which is not sintered in a baking process If it calcinates pressurizing ine TrXe ofa 
ubsti-ate can be suppressed, and the degree of sintering of the thickness direction is promoted 'further and ^ precise 
sintered compact can be obtained. What is necessary is to carry the plate for a load which does not rea* as the 

El In f UnZa r\ baking at thC time ° f Said ***** P roduc " - baking, and just T^IT 

[0034] In addition, in the above-mentioned explanation, a multilayer glass ceraStic substrate ingredient is the mixture 

nn^lr ' T a SlhC1C aCld dkaline earth glass ' me mixture of ^ ^na, etc. caS use it suitably 
0035] Moreover, that it can sinter at low temperature as an electrode material, that an electrical propel is good silver 
S V S ? 6aP 6aSy t0 industriall y> silver-palladium, copper, etc. ar; used P P ^ 8 ' 

[0036] In forming an internal capacitor in said multilayered ceramic substrate furthermore it forms the dielectrir n^t, 

t l lTT of a p e f rovskite T? ound aad a vehicle by p rfnt P f0cesses etc - ^S^m^SS 

formation approach of an internal electrode pattern and an internal capacitor, and the manufacture atjwxja^h^^th^ 

[0037] Baking of a multilayer glass ceramic layered product is usually performed in a 700 degrees C - 1 100 decrees C 

Z^Tjr'Tl m 5 "T** " 4 h ° UrS - ^ USin ^ C °PP er as an ^ el ^ode espeLTy id uZ Z ° 
degrees C or less and silver, it calcinates below 930 degrees C 8 

Sh 11 ! a H diti °K """f ^ appr ° ach ° f a g^s ceramic layered product is not limited to the sheet 

Example] Hereafter, the example of this invention is explained with reference to a drawing Drawing 1 and ? ^ 



• - S^i 30 ? 70 - fold f ^ antitative rati °) * toluene and ethyl alcohol was mixed as a solvent, and it considered as 
rnLvf?u Slntenn g ""tiation temperature of this glass ceramic was 800 degrees C 

SvIIl ♦ ST 1 ?- ? ^ SlUny ^ Carried ° Ut ° n ^ ° rgamc film me doctor bIade meth °d- In this way the 

foZtin J d l eleCtnC Pa !? WCre , ^ f ° r ^ ° btained ^ een Sheet > ^ fonnation * a conductor pattTnYand 
formation of a capacitor were performed with screen printing, the vehicle which conductive paste used Ag powdeT(3 5 

me H an K diamet t rS) f S ±e minend C0Dstituent > "* melted acrylic resin which is an organlcbmde of 
TEREPINE oar and butyl carbitol acetate - in addition, what was mixed so that it might become moderate viscosity 

2 h ?n * WaS US a e i eCtn ° paStC " P erovskite compound the vehicle which used Pb(Mgl/3Nb 2/3) 03-PbTK)3 
powder (0^6 m.crometers of mean diameters) as the mineral constituent, added sintering acid and melted the acrylic 
resin which is an organic binder of TEREPINE oar and butyl carbitol acetate - in addition what w^s mixed so Xt it 
might become moderate viscosity with 3 rolls was used 

^I^^m!^ °' 9 micrometers °^ean diameters) was used as the mineral constituent, and as an 
Snf ' P ? ■ ■ miX6d . M aC,yhc reSm and a P lastici ^r, the mixed liquor (30 to 70-fold quantitative 
ratio) of toluene and ethyl alcohol was mixed as a solvent, and it considered as the slurry The sheet was torSdfi 
tins slurry by the same approach as the green sheet for substrates. Both the thickness of^aid i^^fewtoST 
and quartz green sheet was about 200 micrometers suosirates 

En?thJ l 6dete H ined " umber -° f - she ets Pile and the green sheet which becomes both sides of the maximum upper 

^S^^T^^^ F f ^ ^ ^ laid ° n t0P ° f Said Sheet f0r ^strates for whTt 
cSTouti ^Xi^nnH^n ^ ^ f0 / ' T dUCt ° r Patt6m ^ CaDacitors - Thermocompression bonding was 
Sons 50 deareefr ^nH Th ^ • WM fonned - Tem P eratur * * ad * thermocompression bonding 

2 ^ 5 5 degrees C ' and me P ressure was made into 100kg/cm2. The configuration of this substrate is shown in 

furface illoSed in^cTSl rf ^.P° wd ? as a sh f! for jessing contraction of the direction of a flat 

of a subiSr ' mtemal deCtr0de kyer 3 and 46 dideCtric 1& y er 4 «* formed in *e interior 

[0044] Next, said layered product was carried and calcinated to the alumina setter At the belt furnace bakina 

off subset ^^1^ " ™ Sintenng P late "* Pressurizing ] in order to prevent the curvature 

mn/o a i u 1 , 0 help smtenn g contraction of the thickness direction 

XrLSd in bTslS: 0/^ "T* 2* the f direCtion ^proofing of a flat surface of a ceramic 

SMfflWW? a- Sldes ^ me f ranuc la y ered P rodu et after baking, it was able to be failed easily to scratch this 
nrV^ Z dime ™°n of the substrate after this baking was measured and contraction was calculated it was 0 5% 

mo47l ^ 0re To?f depi , eSS1 ° n ° n ^ fr ° nt face 0f a substrate was not P^uced, either ' 7 ° 

n ( ™ p1 ^ 2 ) As a 8 lass ^amic of a substrate ingredient, the constituent Si02-aluminum203-CaO-BaO-M e O 
g ass powder and whose alumina powder are 70 to 30 in a volume ratio was used. This glass ceramic powder waf used 
as me mineral constituent, and as an organic binder, phthalic ester was mixed as acrylic iS^SSciMrX, 

S d u ^ U Th (30 ? 7 °" f ° ld rati0) ° f tduene and «M alcoho1 ™ as a o^ent and ^it coSde ed as 

mLlTS; ^ Sm - enng , imtiatl0n tem P eratur e of this glass ceramic was 800 degrees C considered as 

ilver cite' LdT? f ^ ^ WaS ^ ° Ut ° n me ° rganic fllm me doctor blad e method. In this way the 
fnZtinn * f 1 e ° tnC paS ? W6re USed f0r me obtained green sheet > ^d formation of a conductor pattern ^nd 

formabon of a capacitor were performed with screen printing. Conductive paste used Ag powder (3 5m ^crSers of 

Th 6 ^ aS ?t mm u ral constituent . what was mixed so that it might becomf n^emte ^sSS 
rolls in addition with the vehicle which melted the acrylic resin which is an organic bindercrf ^TERFPT^ 1, I u , 

BJ'?? ,P° wder (■?««> Particle diameter of 1 .9 micrometers) - lead silicate aluminum glass powder 
(MPbO-aoStOMalummum 203 (mol%), mean particle diameter of 1 .0 micrometers liquid EZfa 

SffillT^rf - ^ " ^ mi " eral -^"nllTiTorganic 

SJ^ f S , Ch C ° nS1StS Wh3t P erformed Printing of the dielectric paste for a conductor pattern and 



• - C^aT y P roduct was formed Temperature made thermocompression bonding conditions 50 degrees 

C; and the pressure was made into 100kg/cm2. The configuration is shown in drawing 1 Two or Z e sheet 

2Z \ I !,f hT S 5 Ce : ^ ! by Said SUbStratC ingredient is carried «M^'*£ lay^ whfch consists of 
a quartz which added lead silicate aluminum glass as a sheet for suppressing contraction of the direction of a flat 

TlZlrtT m ^ b0tH S,d6S ' ** interaal deCtr0de 3 - d ^ dielectric ^yer T« Sdt'^Lnor 

fiflO iri^ ^ * ^ ahuni,,a Setter " Baking conditions ™« calcinated 

tor 10 minutes at 900 degrees C after debinder termination by 350 degrees C among air at the belt furnace It calcinated 

by [ as carrying an alumina sintering plate and pressurizing ] in order to prevent the curvature of a substmte a Si 
and to help sintering contraction of the thickness direction ^urvarure or a substrate at this time 

[0052] The sintered compact of the sheet for suppressing contraction of the direction of a flat surface formed in both 
sides of a ceramic layered product had peeled after baking 

K ^ hen thC dime " sion of the substrate af te r this baking was measured and contraction was calculated it was 0 5% 
^S'fTiw deP ? SS, ° n ° f 1116 fr ° nt faCe ° f 3 Substrate was not P rodu <* d > ^ther ' ° 

B203 Jk™H. ™/ § i aSS T"^ 0 ° f ' ingredient ' ^ constituen t Si02-al U minum203-CaO-SrO-MgO- 

B203 glass powder and whose alumina powder are 70 to 30 in a volume ratio was used This glass ceramic oowder 
was used as the mineral constituent, and as an organic binder, phthalic ester was mixed as acrylic ^resin a^d a 
plasticizer, the mixed liquor (30 to 70-fold quantitative ratio) of toluene and ethyl alcoho w^mked as^ solvent and 

O^llheet W SlU 7; h Th ? Sintering initiati ° n temperatUre ° fthis glass cera ^< was 750 deg e s C ^ 
0055] Sheet forming of this slurry was earned out on the organic film with the doctor blade method In this wav the 

SSSSSiSS' 2 C '* diameter of 1 -"ten,) - HOU silicic acid alkaji glass powder 
557 deareefc ? , , S _) i?"*" T?* ° f ' 0 ^ <** softening temperature 

=SSSSHSeSfe 
[0058] Next, said layered product was carried and calcinated to the alumina At th* kj, « u i • 

[0060] When the dimension of the substrate after this baking was measured and contraction was calculated, it was 0. 5 o/ 0 

£^ C ^ M a g ^ "f^ 6 ° f a Substrate in g redien t> the constituent Si02-aluminum203-CaO-SrO-M e O mm 
glass powder and whose alumina powder are 70 to 30 in a volume ratio ™,e „ c ^i t J>ru-MgO-B203 



• ^ i Ua f P I ^ paitlCle di3meter of 11 rai ^meters) - a sodium carbonate - 0 2 0 5 and 1 3wt% 

-- what was added was used as the mineral constituent, and as an organic binder, phthalic ester was mixed TJrvhc 
em and a plasticizer, the mixed liquor (30 to 70-fold quantitative^ o) of toluene and e^^^£S£ a 
olvent, and it considered as the slurry. Sheet forming of this slurry was carried out by the same approa^ 1 2 green 

. v, ^ SU S S r eS , B ° th * e 11110,01688 ° f 8aid green sheet for ^d the green sheet which conSte oT a au^z 

which added the sodium carbonate was about 200 micrometers Q 

[0063] The green sheet which consists what printed the conductor pattern of a predetermined number-of-sheets oile and 
a quartz which added the sodium carbonate to the both sides furtheV was laid oS top of said gieS^ fif ^sSato 

tI e ror mPreSS1 ° n K b0I i d,n8 "1 ° Ut in thi8 COndition > and the la y ered P^uct wa. formed Te^^^de 

diermocompression bonding conditions 50 degrees C, and the pressure was made into 100kg/cm2 The3guration is 
shown in drawmgl Two or more sheet laminating of the green sheet layer 1 1 by said substrate ingrediennSed 
cont t? rCen f f !! ,ayer 12 J*!? C ° n8iStS ° f a qUartZ Which added the sodium "arbonate » a dSlS 
£S3£ ol s^ate 0 " 3 1 SUrfaCe " f ° rmed " b ° th ^ ^ thC int6mal deCtr ° de ^ 1 "^oZL 

Si^' rf d Iay /l ed f u d T WaS Carried ^ Calcinated t0 me dumina setter A t the belt furnace baking 

^Z^^J^^f tm ^° a ^1 ^ degreeS C am0Dg aad Perf0nned ba ^ *> r * ° — 
8 T k ! Calcina 5 ed ^ f 38 carr y in 8 an ^uol sintering plate and pressurizing ] in order to prevent the 

mZTtu SUbS f atC at hme t0 hdp Sinterin g taction of the thickness direction 
0065] The sintered compact of the sheet for suppressing contraction of the direction of a flat surface formed in both 

^^u 1 *" 1 ? 1 C J ayCred pr ° duCt 8180 ab0Ut ***** had P eeled aft er baking. 

[0066] When the dimension of the substrate after this baking was measured and contraction was calculated, it was 0.5% 

™/ 8 <l aSS ° f 3 hlgredient ' 1116 constit uent Si02-aluminum203-CaO-SrO-MgO- 

B203 glass powder and whose alumina powder are 70 to 30 in a volume ratio was used. This glass ceramic oowder 
was used as me mineral constituent, and as an organic binder, phthalic ester was mixed as acrylic resn^ S a 
ic^eTzZ l qU °; 30 10 70 - fold 5 uantita tive ratio) of toluene and ethyl alcohol waTn^xe's a solvent and 
0068 s£ t ? ^ Th ? Smtenng lmtiation "mature of this glass ceramic was 750 degrees C 

J?™*!? T 1^ T Camed ° Ut ° n the ° r S anic fllm with A e doctor blade melhod. In this way the 
SSS? WaS t USed J° A r the ° b T? 8reCn ^ and the COnductor P atte ™ was formed with screen printing 
£ th* it miaht heel § Tf ?" 5 ™ Crom u eters ° f mean ^ters) » *e mineral constituent, and wnafwas mixed 
so that it might become moderate viscosity with 3 rolls in addition with the vehicle which melted the acrylic resin 

mn^M^r 0 bmd f r °I TW3 ™ E oar butyl carbitol acetate was used for it ^ 

what mixed tndyimte powder (mean particle diameter of 1 .5 micrometers) and quartz powder (mean 

aTorganlc^nd^ by *? ^ and 2: 1 ™ 8 U8ed 38 mineral as 

an organic binder, phthalic ester was mixed as acrylic resin and a plasticizer, the mixed liquor (30 to 70-fold 

SKE?a1££ to K 2 e co" d S coho l 7; as ; so, ! ent ' aad * considered 

maymite a quartz - K2C03 - 3wt(s)% - it added and produced by heat-treating at 1400 decrees C for 1 0 h™,™ 

^meters ^ °* ° f Sheet f ° r Substrates «*» - d quaTwt atuS 

S L h H Pre l e nUmb f "f SheetS pHe ^ ^ 8 reen sheet which bec °™* the both sides from tridymite a 
quartz, and mixture further were laid on top of said green sheet for substrates for what printed the cJn^Zml 
Thennocompression bonding was carried out in this condition, and the layered vn^^cZ^^^^t^ 

[0071] Next, said layered product was carried and calcinated to the alumina setter At the belt furnace haH™ 

SSSZS^J? d f inder r terminati - "«* a t 350 degrees C ^T^^i^ft minutes 
at 900 degrees C It calcinated by [ as carrying an alumina sintering plate and pressurizing 1 in order to ^reventT 

miTrll? T b T e ^ ST f 1 10 hdp Sintering -"tractionof the thi^SZ5fi« P 6 

ESk , if f C ° mP i aCt °/ ^ ShCet f ° r su PP ressin g contraction of the direction of a flat surface formed in both 

nn7,fwK Cer T C > ered pr ° duCt ^ ab0ut which had peeled after baking b0th 
[0073] When the dimension of the substrate after this baking was measured and contraction was calculated, it was 0.5% 

(Example 6) As a glass ceramic of a substrate ingredient, the constituent Si02-aluminum203-CaO-SrO-MgO-B203 



• -S5f 1 ^ de[ . aaA Wh08e 3111,111113 P° wder 70 to 3 0 ^ a volume ratio was used. This glass ceramic powder was used 

2KflS5Sd nd aS ^° r8aniC ^ Phth3lic 6Ster WaS - aC « n «* a pSrX 
2 «h,r^ Th ( ° quantitative ratio) of toluene and ethyl alcohol was mixed as a solvent, and it considered as 

SlSfSt ? Dg mitiat,0n tem P era ture of this glass ceramic was 750 degrees C onsioered as 

10074] Sheet forming of this slurry was carried out on the organic film with the doctor blade method In this wav the 
alver paste was used for the obtained green sheet, and the conductor pattern was formed with screen printing 

SSmiS?? 8 P ,° Wder (3 5 micrometers of raean dieters) as the mineral constituent, and what was mixed 
so that it might become moderate viscosity with 3 rolls in addition with the vehicle which melted the acrylic resTn 
which is an organic binder of TEREPLNE oar and butyl carbitol acetate was used for it ^ 
[0075] Next, what mixed tridymite powder (mean particle diameter of 1 .5 micrometers) and alumina powder (mean 

or^ c binder ,1 V ^ ^ "*° 1:1 ind 2:1 W&S USed aS ^ coZZ7Zzs Z 

S 1 ' f ' P , \l T? T, miX6d 38 aCiyllC resin and a Plasucizer, the mixed liquor (30 to 70-fold quantitative 

oul ^ K2co e 3 a n 3S: lcoh t o1 ;rr x ; d v ^ md u considered as s,u ^ * m ™> 4??T 

quartz - K2C03 - 3wt(s)% - it added and produced by heat-treating at 1400 degrees C for 10 hours Sheet formine of 
tins sluny was earned out by the same approach as the green sheet for substrates.Both the thicknes o^ ^ greeTsheet 
which consists of mixture of said green sheet for substrates and tridymite, and alumina was about 20 ^micromTters 
E J P5 edet f ™ ined ^er-of-sheets pile and the green sheet which becomes the both sides fiom XfcL of 

pattern. Thermocompression bonding was earned out in this condition, and the layered product was formed 

™7rZT e 7* th t rmOCOm P reSSi0n b ° nding COnditions 50 de S rees C > ™* the pressure was made in^ 100kg/cm2 
The configuration is shown in drawing^ . Two or more sheet laminating of the green sheet layer 1 I b^Sm* 
mgredient is earned out, tiie green sheet layer 12 which consists of mixture of tridymite and an alumina a7a shee^ for 

[0077] Next, said layered product was carried and calcinated to the alumina setter At the belt furnace bakine 

attoT^ bac ^ at 350 C among air, and SX fS minutes 

at yuu degrees C It calcinated by [ as carrying an alumina sintering plate and pressurizing ] in order to prevent the 

MiTrl " ! Ub !! rate at *"* *** md t0 hel P Sinterin 8 contraction of the thickness direction ? 
in! If a ? "T* °/ f ° r su PP ressin S contraction of the direction of a flat surface formed in both 

sides of a ceramic layered product had peeled after baking 

[0079] When the dimension of the substrate after this baking was measured and contraction was calculated, it was 0.5% 
[0080] In addition even if a cristobalite exists as tridymite and an inside unusual appearance the same effectiveness 
^T^SS^ in W ^ a Crfstobali * a * - — ^pi-ceMST 

^frll^F 011 ' *? CXamP ! eS 1_6 ; C£dcinated bv t as carrvin g ™ alumina sintering plate and pressurizing in 

the case of baking of a multilayer glass ceramic substrate ], since the layer was formed in bom sides Z the u^enZ^ 

TJll^ "ft ^ C ° nStitUent ' and aS m ° rganic binder > P hthali c ester ^S^^fS^T 

fcon X^lSi^ 0 ^^^ 1 ^ rati0) ° f t0lU6ne md 6thyl 31001101 was mixed - a '"d 
00R11 ?,w 7u ? tenng lmtiatl0n tem P era ture of this glass ceramic was 800 degrees C 

MvSlf ctf ST"! f thlS SlUny WaS Canied 0Ut on the or 8 anic fllm with ^ doctor blade method In this wav the 
foZtion nf t deCtnC PaS i C W6re US6d f0r ±e 0btained 8 reen sh **, and formation of a conductor pattern ant 

formation of a capacitor were performed with screen printing, the vehicle which conductive v^^A^^n s 

TCRFP^ 8 ° f mean K dl T et l rS) f S mineraI COnstituent > melted the acrylic «J^ff r^dcS^ rf 
wftH^ ^ and , bUty i T blt ° l ^ ~ in addition > what was mixed 80 that it might become modXJ vtosTtv 
^^S*™ USed> 3 dl t Ctn ° Paste ~ perovskite compound me vehicle which used Pb<Mg^Nb^ro^PbTW3 

[0084] Nex^ alumina powder (1.1 micrometers of mean diameters) was used as the mineral constituent and as an 
Sof t 1 1 ' 6 , St r T S , miXCd aS aCiylic resin and a P lasti ci Z er, the mixed li^^TOSd^Stive 

tZ l [ U T ^ 6thyl a,C ° h01 WaS mixed as a solvent > ^ 11 considered as the slum, The ato ^ fSSd S- 
this slurry by the same approach as the green sheet for substrate, Both the thickness ohai^SS^ 



. and alumina green sheet was about 200 micrometers. 

jave^n^ ^ ^ which becomes both side * of *e maximum upper 

layer and the lowest layer from an alumina further were laid on top of said green sheet for substrates for what 

performed printing of the dielectric paste for a conductor pattern and capacitors. Thermocompression bonding was 
£ ? S ° 0nd ; tl0n ' and me layered P roduct was f onned. Temperature made thermocompression bonding 
conditions 50 degrees C, and the pressure was made into 100kg/cm2. The configuration of this substrate is shown in 
drawjngj. Two or more sheet laminating of the green sheet layer 1 by said substrate ingredient is carried out the 
k e fn^H?n , "T? ° fm <d V n ? na aS 3 SheCt f0F su PP ressin g contraction of the direction of a flat surface 

subsume * ' dCCl,0de layer 3 ^ ^ dideCtric layer 4 "* formed in me interior of a 

[0086] Next, said layered product was carried and calcinated to the alumina setter. At the belt furnace baking 

ZreTc Tt C ^?n ed h k f indef baCk at 3 f ° degreeS C am ° ng P erformed bakin 8 for 10 minutes at 900 

of a suttril S y [ h! TV™ 8 an * waa » sinterin 8 P late Pressurizing ] in order to prevent the curvature 
?n/f 0 ?I u elp sintenn g contraction of the thickness direction 

S ^ u Umma 6X ! Sted in b0th SideS ° f 1116 Ceramic ,ayered P roduct after bakin g. and ^ order to remove this 20 
minutes of ultrasonic cleaning was required. ' 

SI? 6 7 Iti,ayer substrate with which contraction by sintering does not take place at all in the direction of a flat 

invention ^ Z^f ? T?* "** lte ^ layered P roduct which has th * «»« sheet with which 

Ais mvention consists of a constituent which contains at least one sort of a quartz, a cristobalite, and tridymite in the 
making process of a multilayered ceramic substrate as mentioned above, the green sheet which consists of said 
constituent contairnng sintering acid, or the green sheet which consists of tridymite sintered with the burning 
temperature of a glass ceramic ingredient and a constituent containing the oxide which be sintered in a baking process 
^^^S^^^'^ green sheet layer for preventing contraction of the direction of a flZZe 
[0089] substrate can be easily removed after baking termination. 

[Effect of the Invention] A glass ceramic substrate can contract only the thickness direction at the time of baking and 

rfl 7J T ^ 0btain 1 the 1 m " ltila y er ceramic substrate in the good condition of not contracting in S^tion 
of a flat surface so that clearly from having stated above. 8 ' airec uon 

S 1 a ?haS u ? ansformation ha PP ens > hea * shrink behavior changes rapidly by the temperature of 
transformation in a baking process at the time of cooling and stress is applied between multilayer glass ceramics the 
constituent which was used in order to suppress contraction of the direction of a flat surface of SfZS^da^ 

slo^n^ 

[0091] The substrate of the same dimension is always obtained, without being dependent on the conditions of the 

SEES ^ above : meI « io ° e < 1 ** ">»"«• which this uses for a multilayer subsnie Moreover 

smce ,t is not necessary to count a crcmt pattern backward and how many screen versions are not remade 3tf it 

!feZ" W " , " S ' ,ke *" ab °— *°°«< '» Potion of a multilayer glass ceramic substrL snXly, it 
[0092] This invention is effective invention which solves the technical problem of the contraction error it is without 
SonXvT Pr ° Wem ° f 3 ^ *"« lan,inattd layerS method - »* mate S routog ea s ; 2 



[Translation done ] 



